Fisheries play a significant role in meeting nutritional requirements, generating employment and earning foreign exchange for Bangladesh. Fish alone supplies about 60% of the requireme nt for animal protein. The sector directly employs about 1.2 million people, and an estimated 11 million people earn their livelihood from activities indirectly related to fisheries (Planning Commission -PC, 1998) .
Bangladesh enjoys one of the highest man-water ratios in the world, estimated at 20 persons per ha of water body (Task Force Report -TFR, 1991) and is very rich in inland water suited to fish production, by virtue of being a delta of the major river systems in the region, ie the Ganges, Brahmaputra and Meghna. A total of 230 large and small rivers traverses the country (Bangladesh Bureau of Statistics -BBS, 1998 ). About 5.5 million ha of floodplain remain inundated at various depths during the monsoon season (Master Plan Organization - MPO, 1989 ). There are approximately 4.41m ha of inland open water bodies comprising 1.03m ha of rivers and estuaries, 2.83m ha of floodlands, 0.11m ha of beels (year-round depressi ons) and 0.07m ha of Kaptai lake (the largest man-made reservoir); and 0.36m ha of closed water bodies comprising 0.21m ha of ponds and dighis (big ponds), 0.01m ha of baors (ox-bow lakes) and 0.14m ha of coastal shrimp farms (BBS, 2001a) . Also, the marine waters extend to an estimated 16.61m ha of sea area under the 200 nautical miles of Exclusive Economic Zone (EEZ) criteria (Department of Fisherie sDoF, 1998) .
With the exception of privately owned ponds (and a
Performance of fisheries sector planning in Bangladesh few beels), all fisheries resources in Bangladesh are owned and managed by the public sector, which is solely resp onsible for the planning, financing and implementation of fisheries development programmes. The Ministry of Fisheries and Livestock (MoFL) has overall responsib ility for the development of the sector. The Department of Fisheries (DoF) is the key fisheries institution responsible for management, development, extension, training, conservation, quality control, law enforcement, policy advice and information collection (Lewis, 1997) . The Bangladesh Fisheries Research Institute (BFRI), established in 1986, is responsible for conducting research on freshwater and marine fisheries. Planning frameworks in Bangladesh usually adopt a centrally controlled top-down approach that follows the steps laid down in successive five-year plan documents. So far, five five-year plans and a two-year plan, plus a two-year plan holiday have been implemented. However, it was only in 1995 that a 15-Year Participatory Perspective Plan (1995 Plan ( -2010 1 was prepared that clearly identifie d people as the centrepiece of development and emphasized grow th and investment by building up institu tional infrastructure for implementing programmes at the local level (PC, 1995a) .
Despite the reported major thrust in developing the fisheries in all the successive plans, various impediments still exist towards meeting the desired goal. This paper critically analyses the overall planning performance of the fisheries sector in terms of allocation and utilization of funds as well as achieving the targets set forth in successive plans. The paper also examines the rationality of setting these physical targets, and the reasons for failing to achieve them over the past 26-year period (1973-1998) . It also highlight s the current constraints facing the fisherie s sector. Finally, it offers some policy recommendations for enabling and sustaining the fisheries sector to meet its tripartite role of supplying protein, genera ting employment and earning foreign exchange for the economy.
Outlook and performance of the fisheries sector

Contribution to national income
The contribution of the fisheries sector to total gross domestic product (GDP) remained stable within a range of 3.2-5.6% between 1973 and 2000, while the share of total agriculture declined consistently from 50.9% to 29.7%. Trend analysis reveals that although the contribution of the fisherie s sector to total GDP dipped during the mid-70s, it recovered gradually and crossed the agricultural GDP index by the early 90s and started to rise sharply, indicating its strong potential to contribute to national income if managed properly (Figure 1 ).
Fund allocation and utilization
In spite of the emphasis placed on the three key national objectives of increasing fish production, employment generation and foreign exchange earnings, fisherie s were always underfunded and never reached even 1.5% of total governme nt financial outlays in any of the plans (Table 1) .
Moreover, in the fifth plan, currently under implemen tation, the outlay is the lowest of all in recent times (only 0.7% of the total), indicating the contrast between setting priorities and actual funding. Within the agricultural sector, the allocation remained at less than 5.5% in all the plans. In fact, the proportional allocations for fisherie s always remained at less than half of their contribution to national income. The Annual Development Programs (ADP) and/or Revised Annual Development Programs (RADP) further cut the already underfunded plan allocations: see, for instance, the actual allocation during the third plan. Coupled with poor allocation, the utilization performance of these allocations is also poor. Utilization remained at less than 50% in most cases, except for the Two-Year Plan and the second plan, which utilized 88% and 91% of plan allocations respectively, implying the existence of bottlenecks in governin g agencies affecting performance (Table 1) .
Targets and achievements in fish production
Failure to achieve the overestimated fish production targets was a routine phenomenon until 1990. In the first plan , the target for fish production was set at 1.04 million tonnes (t) for its terminal year of 1978 (PC, 1973) . Actual fish production reached 0.64m t, ie only 61.5% of the target was achieved (PC, 1978) . The Two-Year Plan (1978-80) lowered the target to 0.82m t. But actual production remained stagnant at 0.64m t, with a 22% shortfall from the revised target (PC, 1985) . The shortfall in both plans was mainly attributed to institu tional bottlenecks, lack of extension and research linka ges, multiplicity of control over the management of water bodies by various governm ent agencies, poor design and development of projects and the inadequacy of trained personnel (Bhuiyan and Rahman, 1991) . It was only from the time of the second plan that the achievement level started to improve gradually from 76% of the target to 97% in the fourth plan (Table 2 ). Despite shortfalls in overall fish production targets, achievements in the marine fisheries subsector consistently surpassed the target levels in all the plans, indicating its potential to boost production with proper planning and managemen t.
Trends in production, export and yield levels of fish
Trends in fish production, export earnings and yield levels are presented in Figu res 2, 3 and 4 respectively, with their growth rates in Table 3 . Although fish production from inland waters dipped towards the end of the first plan, it recovered slowly and then started to rise sharply from the second plan onwards (Figure 2) . Marine fish production, on the other hand, showed a continued rise throughout, but at a very slow pace. Fluctuations in inland fish production affected the estimate of the overall growth rate in fish production for the period under study, as it constituted roughly three-quarters of total output (Table 3) . However, estimates for recent years demonstr ate the remarka ble growth rate, thereby indicating its economic potential.
Although the share of total export earning attributed to fish and fisheries production started to fall sharply in the early 1990s, the value of export earnings increased consistently throughout (Figure 3) (1998 ( , 1995b ( , 1990 ( , 1985 ( , 1983 ( , 1978 ( and 1973 ( ), BBS (2001b , BB (1996) , and Bhuiyan and Rahman (1991) .
accelerated from the fourth plan phase (Table 3) , again making a strong case for prioritizing this sector as a potential foreign exchange earner. The fall in the share of export earnings may be due to changes in the composition of export earnings from agriculture and allied products to industrial products, particularly garments. Yield estimates for fish from inland waters classified under major categories of capture and culture fisheries 2 for selected years covering the period from 1984 to 1998 3 reveal the diverging yield gap between capture and culture fisheries (Figure 4 ). Yields from culture fisheries in 1984 were five times higher than from capture fisheries , estimated at 573 and 117 kg/ha/year respectively. By 1998, the gap had increased 13-fold, as the yield of culture fisheries jumped to 1,950 kg/ha/year (compare capture fisheries at only 153 kg/ha/year), indicating that culture fisheries, particularly pond aquaculture, hold tremendo us potential to increase fish production (estimated fish yield in ponds was 2,832 kg/ha/year in 1998). The estimates of growth rate in fish yields from all major sources of inland waters (presented in the lower section of Table 3 ) also confirm the higher potential of culture fisherie s.
Performance of fisheries sector planning in Bangladesh (1998, 1995b, 1985 and 1983) and DoF (1993 DoF ( , 1990 DoF ( and 1985 .
O utlook on AGRICULTURE Vol 31, No 4 Note: Columns report the growth rates from year 1 of the implementation of successive five-year plans to the terminal year under consideration, ie year 1 of the implementation of 5 th plan. Sources: Computed from BBS (2001b BBS ( , 1998 BBS ( , 1996 BBS ( , 1990 BBS ( , 1987 BBS ( and 1980 , DoF (1998 , 1993 , 1990 ), and BB (1996 . 
Target set in the Fifth Five-Year Plan
Although fish production has increased sharply in recent years, it still seems to be incompatible with the ambitious target set in the Fifth Five-Year Plan (1997 -2002 . This plan envisaged an increase in per capita daily consumption from its existing level of 25.6 gm in 1996/97 to 34.4 gm by the year 2002 (PC, 1998) . In addition, assuming that an estimated 95,000 tons of shrimp, fish and fish products are expected to be exported in 2001/02 and 15,000 tons of fish to be required for industrial and other uses, the production target for the termina l year of the plan is now set at 2.08m t (PC, 1998) . This target implies that in five years (by the end of 2002) fish production should have increased by 51% from its base of 1.17m t in 1996/97, or by roughly 10% per year. Given the growth rate performance in Table 3 , it is highly unlikely that this target can be reached. For instance, the realized fish production in mid-1998 was 1.49m t (BBS, 2001b), indicating that production increased by only 8% from its base in the first 1.5 years of the plan's horizon. Therefore , if the planned target is to be achieved, production must have increased by 13% per year during the last 3.5 years of the plan's horizon. Our latest estimate shows that fish production grew at an annual rate of only 7.3% during the 1991-98 period (last column of Table 3 ), thereby reinforcing the conclusion that the target is very likely to be missed by a considerable margin.
Current constraints in the fisheries sector
A host of interrela ted factors, technical, institutional and social, constrain the develop ment of the fisherie s sector in Bangladesh. Fluctuations in inland fisheries production have been attributed to:
Performance of fisheries sector planning in Bangladesh (1) overfishing owing to population pressure; (2) indiscri minate killing of undersized and juvenile fish; (3) destruction of spawning grounds; (4) breakdown of natural routes of fish migration due to unplanned construction of Flood Control Drainage and Irrigation (FCD/I) projects; (5) shrinking of floodplain areas to provide for irrigated rice monoculture; (6) siltation of major rivers and their tributaries due to large-scale sediment flows from the upper watershed of neighb ouring countries through its major river channels, finally discharging them into the Bay of Bengal; and (7) a reduction in the availability of wild fish in open water bodies due to increased use of agrochemicals, eg fertilizers and pesticides (Lewis, 1997; PC, 1998; Alam and Thomson, 2001 ).
On the other hand, the marine fisherie s suffer from:
(1) lack of proper capital, equipment and technological know-how to exploit the resources within the EEZ; (2) congestion caused by low-technology-based artisanal fisherme n near the shoreline , leading to meagre catches; (3) inadequate information on existing stock; and (4) inadequate harbour and landing facilities (Lewis, 1997; PC, 1998; and Alam and Thomson, 2001 ).
However, performance reviews of successive plans undertaken by the governm ent largely focused on the biophysical and technical constraints while, to a large extent, bypassing the institutional and social constraints. The consequence was a repetition of simila r strategies in addressing the partially identified issues, resulting in the usual ineffective and undesire d outcomes. This is a common occurrence with substantial initiatives undertaken by the governm ent, which frequently end up as costly experiments with little or no tangible outcomes. The main focus of the governm ent remained on raising the productivity of inland open waters. The prominent initiatives included:
(1) the New Fisheries Management Policy (NFMP), launched in 1987 to ensure access of genuine fishermen to open water fisheries (known as jalmahals) and to protect fisherme n from exploitation by middleme n; (2) stocking programmes in floodplains and open water including rivers; and (3) some initiatives involving NGOs in fisheries development via organization of the poor within a community-based fisheries management framework.
Although NFMP revealed some benefit on incomes distribu tion from the exploitation of open water fisherie s, the continuation of such activities often requires additional inputs of resources, as with the World Bankfinanced Fourth Fisheries Project costing around Tk3,000 million -US$53 million (Alam and Thomson, 2001) . Stocking programmes in the floodplains and open water bodies including rivers, which are also highly expensive, failed to show beneficial results because of indiscrim inate catching of undersized, juvenile and brood fish. It is worth mentioning that stocking policy as a managemen t option adopted in the Kaptai reservoir did not prove to be very successful, either through taking fish before a harvestable size was attained, or through the indiscrim inate use of fishing gear of small and unregulated mesh size (Ahmed et al, 2001) .
The Ministry of Fisheries and Livestock (MoFL), Department of Fisheries (DoF), Bangladesh Fisheries Development Corporation (BFDC) and the Bangladesh Fisheries Research Institute (BFRI) demonstr ate serious problems of coordination and overlapping responsib ilities, which delay the implementation of development projects (Bhuiyan and Rahman, 1991) . Institutional linkage between DoF and BFRI is also very weak, resulting in poor extension-resea rch linkages.
There are also marketing bottlenecks coupled with poor production performance in the fisheries sector. The BFDC has been de-prioritized since the last phase of the Third Five-Year Plan due to its continuing financial losses. Only a small proportion of fish (about 2%) is marketed by BFDC, which is completely insufficient to stabilize the fish market (Bhuiyan and Rahman, 1991) . Fish trading remains concentrated in the hands of a limited number of middlemen at various locations where they control storage facilities, fish landing and the pricing structure, thereby removing any large marketing margins from within the trading chain.
Also, in recent years urban markets have been flooded with imported carp (eg Ruhi, Catla and Mrigala) from neighbouring countries. The foreign trade statistics show that imports of fish and fish products, which did not exist until 1993/94, started at Tk0.2 million in 1994/95 (US$3,500), jumped to Tk31.5 million (US$557,500) in 1997/98 and fell to Tk1.6 million (US$28,300) in 1998/99 at current prices (BBS, 2001b) . The erratic fish supply in the urban market induces traders to import fish, mainly carp, to fulfil the demand. The inducement appears to arise from an income-inelastic demand for carp by the rich urban consumers who consider it as a necessity whilst the poor treat it as a luxury item. 4 The focus of fisheries resea rch has been confined to raising fish production. For example, the UK Department for International Develop ment (DFID)-funded NorthWestern Fisheries Project, launched in 1988 at a cost of $2.8 million, was primarily a production-oriented project aimed at developing a major hatchery. However, during the second phase in recent years, the focus has shifted to research and extension working with both local NGOs and the governm ent (Lewis, 1997) . Even in the fifth plan, the high priority research topics included the commissioning of a study to identify the cause and sources of disease in fish and shrimps, since a viral epidemic was destroyin g substantial quantities of both capture and culture fish.
The extension service also lacks any overall strategy for develop ing aquaculture activities and has a tendency to respond to externa lly imposed projects. DoF was solely endowed with the responsibility of fisherie s extension but, like many other governm ent organizations, its activity is hampered by a severe lack of resources and trained personnel and it is plagued with rigid bureaucracies.
Future possibilities and policy implications
A large part of the failure of past plans to achieve fish production targets was most likely due to inconsistent O utlook on AGRICULTURE Vol 31, No 4 approaches in prioritizing needs, and to the failure to set realistic targets and make institutional reforms. Experience shows that the planning approach undertaken by the governm ent has largely been production-oriented, focusing on raising the production levels of fish from inland water bodies, and to some extent from marine waters. Also, in all past plans, including the fifth plan, a comprehensive set of laws and regulations for protecting and facilitating the development of the fisherie s sector, particularly capture fisheries , may have been mentione d but their effective enforcement has remained poor and no implementation strategy or provision of support services was outlined. The performance analysis considered above clearly reveals that there is huge potential in this sector so long as the bottlenecks are released. This section highlight s the few points that deserve consideration to improve the performance of the fisheries sector.
Social versus technical issues
Thus far, both the public and private sectors have emphasized a technical approach to fisherie s development while ignoring the socioeconomic and distributional aspect of these programmes. For example, semi-intensive shrimp farming, practised in the coastal belts, although aided substantially by raised export earnings, has entangled itself with serious negative environm ental consequences and highly skewed economic benefits in favour of the rich (Lewis, 1997) . The action of NGOs in promoting aquaculture through group organizations helped to raise fish production and incomes of the poor to some extent, but the outcomes were not always attractive (Worby and Karim, 1994, cited in Lewis, 1997) .
There is a realization that the constraints to increasing production, consumption and incomes of the poor are largely social (unequal access to inputs and resources) rather than technical (Worby, 1994, cited in Lewis, 1997) . Insecurity of tenure, access to open water bodies, and multiple pond ownership are currently major impediments to aquaculture development. These need to be addressed by setting up clear policy guidelin es and by the effective involvement of NGOs and others.
Large-scale versus small-scale fisheries
It is now recognized that the promotion of small-scale fisherie s, rather than large-scale commercial ones, provides most of the fish consumed by people in the developing nations. It requires less capital, produces more employment opportunities per unit of capital, yields fewer skewed benefits and has more potential to provide nutritional benefits (Kent, 1997) . Therefore , it would be advisable for the governm ent to consider changing its stand from undertaking a handful of large-scale, commercially oriented projects for fisheries development to a large number of small-scale fisheries develop ment programmes, such as pond aquaculture.
Prospects of pond aquaculture
A large number of ponds in the country are either not used for aquaculture or are derelict, and only 52.2% out of 0.21m ha of pond area are currently under pond aquaculture (BBS, 2001a) , implying that huge but unexploited potential exists. The yield level in ponds and the accelerating growth rate (Figure 4 and Table 3) show reassuring potential once the institutional issues, such as joint ownersh ip of ponds, input and service deliveri es and marketing infrastructure are addressed. Productivity in existing ponds used for aquaculture can be raised dramatically by improving efficiency without resorting to additional resources. The current level of technical efficiency of pond carp aquaculture under the extensive farming system is only 48% (Sharma and Leung, 2000) , implying that huge potential exists for raising productivity. The promotion of pond aquaculture could be a priority policy, as it promises increased production without requiring additional resources.
Prospects of shrimp farming
Shrimp farming in coastal waters in Bangladesh is predominantly extensive, with only 10% of production obtained from semi-intensive farms. But both operate at a very poor level of efficiency, in the order of only 11% and 48% of those of their most efficient peers within the Asian region (Shang et al, 1998) . Furtherm ore, given the same level of input prices, shrimp farming in Bangladesh costs approximately 12% more than in the Philippines, thereb y indicating limited potential for any comparative advantage to boost export earnings (Ling et al, 1999) . In fact, Bangladesh has a comparative advantage only under extensive shrimp farming systems, but even those have low productivity rates, estimated at 216 kg/ha/year, and make a net loss under the semi-intensive farming system (Shang et al, 1998; and Ling et al, 1999) . Therefore , considering the current level of poor efficiency coupled with the negative environm ental consequences that this particular subsector has already caused, the options also need to be rethought in the light of the trade-offs involved in developing this sector to boost export earnings , as there are adverse income distrib utional consequences as well.
Stocking as a management option to support subsistence fishermen
An estimated 13.3 million households are engaged in fishing in the floodlands, with an average annual catch, as revealed from the Catch Assessm ent Survey of Subsistence Fisheries by DoF in 1998, of 28.4 kg of fish per household (BBS, 2001a) . However, it must be reemphasized that past experience of stocking programmes failed to show satisfactory results due to poor enforcement of catch regulations. Therefore , a clearly defined implementation and law enforcement strategy must be in place to achieve success from this managemen t option, which has the potential to benefit the large masses of poor subsistence fishermen and also to justify the large expenses required to finance such efforts.
Prospects of marine fisheries
Despite the existence of huge bottlenecks, promises from marine fisheries deserve due consideration. Past experience clearly showed that, despite less attention being paid to this sector, the growth in marine fish production continued at a slow pace. Although there is a lack of domestic demand for marine fish for consumption, the export potential for fish for consumption and/or industrial usage is high, provided that competitiveness in the world market can be achieved. Improvement in the fisheries infrastructure and processing industries, the Performance of fisheries sector planning in Bangladesh provision of up-to-date information on the nature and type of stocks available 5 and the promotion of low-cost adaptive fishing gear and craft can boost the performance of this subsector.
Research focus
The research efforts of BFRI have provided some valuable returns, such as guidelines on stocking combinations for each agroecological zone of Bangladesh, adaptive research on the development of poultry-fish farming technology, integra ted rice-fish farming, and the production of Silver Barb, etc (Lewis, 1997) . However, this institute needs to be strengthened to promote inter-institutional research through a clearly defined set of policy guidelin es that recognize the synergy between social and equity issues and research programmes for developing aquaculture technology and its delivery. In other words, emphasis is needed for field-oriented and applied research programmes and for developing strategies to improve links with extension agencies and with NGOs involved in the development of fisherie s.
Fisheries extension
The adoption and spread of fishing technologies depend mainly on the quality and effectiveness of extension services once the research results are suitable for dissemina tion. Under the current fisherie s extension service system, extension personnel are charged with the dual responsibility of promoting improved fishery technologies and identifying and handling defaulters of fisheries regulations. It is questionable as to how far these combined roles prejudice both the extension role of the fishery officers with the intended technology adopters and the effective enforcement of fisheries regulations. There must be a reorientation or creation of a separate cell to enforce fisheries regu lations. In addition, the field level officials (eg Thana fisherie s officers) currently responsible for enforcing fisheries laws, lack proper training, field experience and vessels needed to monitor large bodies of water. However, successive plans have not focused on the urgency of such support services or outlined any strategies to address these problems other than to mention their importance.
Fisheries infrastructure and linkages
The fisheries infrastructure, particularly the storage and marketing infrastructure, needs to be developed in order to ensure that the catch of the large number of subsistence fisherme n is properly marketed and their due share received. It is believed that approximately 30-33% of all fish caught becomes spoiled and unsuitable for human consumption (PC, 1998) .
One major impediment to the promotion of the fisheries sector in Bangladesh is its poor inter-sector linka ges. The feed market in Bangladesh has not been developed and is largely import-based. For example, seed and feed costs for semi-intensive shrimp farming are estimated at 22.4% and 26.3% of total cost respectively. The seed cost alone is estimated at 43.5% in extensive systems (Shang, et al, 1998) . All this rules out Bangladesh as a serious player in semi-intensive shrimp farming. Also, the quality of processing industries is highly variable and mainly poor. For example, improvements to the infrastructure and hygiene in the processing indu stries following a ban on seafood exports to the EU nations in 1997 cost the governm ent an estimated $15 million for shrimp exports alone (Alam and Thomson, 2001) . Emphasis should, therefore, be placed on improving the state of fisheries infrastructure to redu ce wastage if Bangladesh is to gain competitivenes s in world export markets.
Building partnerships
If the fisheries sector is to meet its tripartite role of supplying protein, generating employment and earning foreign exchange for the economy, then the complex interdepe ndencies involving various stakeholders need to be understood and clearly spelled out in any development plans. A firm commitment to building partnership s across agencies, both governm ental and private, is vital, as most of the problems faced in the fisheries sector require institutional solutions. For instance, the construction of FCD/I projects in the 1980s and 1990s were largely responsible for destroyi ng the conventional fish paths and breeding grounds in open water bodies (Ali, 1989; and World Resources Institute (WRI), 1990) . Also, the intensification of field crop agriculture for achieving selfsufficiency has been accompanied by increased use of chemicals (eg inorga nic fertilizers and pesticides), which have also exerted some detrimental effects on fisheries in the floodplains (Rahman and Thapa, 1999) .
Conclusions
It is apparent that the government needs to widen its approach to planning for the fisheries sector by seeking solutions to social and institutional issues in addition to focusing on technical issues. Above all, the top-down bureaucratic view currently employed by the government in planning, implementing and managing the fisheries sector needs to be restrained and a more participatory bottom-up approach introduced that recognizes the vital role of interagency partnership and builds upon its strengths.
